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(57) ABSTRACT 

There is disclosed a heat pump type air conditioning appa 
ratus including the construction of a general heat pump type 
air conditioning apparatus constructed in Such a way that a 
compressor, a four-way valve, an indoor heat eXchanger, a 
preSSure reducer for a room cooling operation, another 
preSSure reducer for a room heating operation, an outdoor 
heat eXchanger and the four-way valve are connected one 
after another by means of a conduit, and the compressor is 
connected to the four-way valve by means of a Suction 
conduit. The air conditioning apparatus of the present inven 
tion is characterized in that two points on the portion of the 
conduit between the compressor and the four-way valve are 
connected by means of a bypass. A first heat eXchanger is 
disposed on the bypass. A water heating circuit is provided. 
A Second heat eXchanger is disposed on one Side of the water 
heating circuit while being in a heat eXchange relation with 
the first heat eXchanger. Radiational heat generating means 
is disposed on the opposite side of the water heating circuit. 

3 Claims, 1 Drawing Sheet 

  



U.S. Patent Apr. 30, 2002 US 6,378,318 B1 

FC 1 

sea 

N D 

  



US 6,378,318 B1 
1 

HEAT PUMPTYPE AIR CONDITIONING 
APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates, in general, to a heat pump 

type air conditioning apparatus and, more particularly, to a 
heat pump type air conditioning apparatus in which a heat 
pump System is combined with water heating means for 
radiational heating and hot water Supply. 

2. Description of the Prior Art 
With reference to FIG. 1, a general heat pump type air 

conditioning apparatus is constructed in Such a way that a 
compressor 1, a four-way valve 2, an indoor heat eXchanger 
3, a preSSure reducer 4 for a room cooling operation, another 
preSSure reducer 5 for a room heating operation, an outdoor 
heat eXchanger 6, and the four-way valve 2 are connected 
one after another by means of a conduit 7 and the four-way 
Valve 2 is additionally connected to the compressor 1 by 
means of a Suction conduit 7", thus forming a refrigeration 
circuit. 

In the conventional heat pump type air conditioning 
apparatus, when the four-way valve 2 is manipulated to 
allow refrigerant to flow in a passage designated by the Solid 
arrows of the drawing for heating a room, there is reiterated 
a cycle in which high temperature and high preSSure refrig 
erant compressed in the compreSSor 1 is condensed in the 
indoor heat eXchanger 3 and Simultaneously radiates con 
densation heat to the room air to heat the interior of the room 
in a convectional manner, the low temperature and high 
preSSure refrigerant liquid is reduced in pressure in the 
pressure reducer 5 for a heating operation, the refrigerant 
liquid is evaporated into low temperature and low pressure 
refrigerant gas in the outdoor heat eXchanger 6 utilizing the 
ambient air as a heat Source, and the refrigerant gas is Sucked 
into the compressor 1. On the other hand, when the four-way 
Valve 2 is manipulated to allow refrigerant to flow in a 
passage designated by the phantom arrows of the drawing 
for heating a room, there is reiterated a cycle in which high 
temperature and high pressure refrigerant compressed in the 
compressor 1 is condensed in the outdoor heat eXchanger 6, 
the low temperature and high pressure refrigerant liquid is 
reduced in pressure in the pressure reducer 4 for a room 
cooling operation, the refrigerant liquid reduced in pressure 
is evaporated into low temperature and low pressure refrig 
erant gas in the indoor heat eXchanger 3 and Simultaneously 
absorbS evaporation heat from the room air to cool a room, 
and the evaporated refrigerant enters the compressor 1. 

In Some Asian regions including Korea, an under-floor 
heating System of a radiational heating fashion has been 
employed as a room heating System. With the progress of 
industrialization, there is employed a heating System in 
which a heat radiating coil is laid under the floor of a room 
or a radiator heats room air in a convectional heating 
fashion. Additionally, hot water is used for a bath, etc. 
regardless of a Season. 

However, in the conventional heat pump type air condi 
tioning apparatus, the generation of hot water is almost 
impossible because the indoor heat eXchanger 3 has a 
combined use for the cooling and heating operations, and the 
temperature difference in between the upper and lower 
regions of a room is large, noise is great and a user feels 
discomfort due to a strong air Stream in comparison with a 
hypocaust type radiant heating System or hot water type 
radiant heating System because air is heated in a convective 
fashion. 
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2 
The inventor of this invention has proposed another heat 

pump type air conditioning apparatus in U.S. Pat. No. 
6,050,102, in which a third conduit is connected to the first 
conduit of the refrigeration circuit of a general heat pump 
type air conditioning apparatus to bypass an indoor heat 
eXchanger, a condenser is disposed in the third conduit and 
a water heating tub is in the vicinity of the condenser. 

However, in the heat pump type air conditioning appara 
tus according to the patented invention, Since the water 
heating tub is disposed behind the four-way valve, there 
occur disadvantages in which hot water is generated during 
only a heating operation and water heating efficiency is low. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made keep 
ing in mind the above problems occurring in the prior art, 
and an object of the present invention is to provide a heat 
pump type air conditioning apparatus, which is capable of 
providing desirable heating in both convectional and radia 
tional fashions and generating hot water for a bath, etc. 
regardless of a Season. 

In order to accomplish the above object, the present 
invention provides a heat pump type air conditioning appa 
ratus constructed in Such a way that a compressor, a four 
way valve, an indoor heat eXchanger, a pressure reducer for 
a room cooling operation, another pressure reducer for a 
room heating operation, an outdoor heat eXchanger and the 
four-way valve are connected one after another by means of 
a conduit, and the compressor is connected to the four-way 
Valve by means of a Suction conduit, characterized in that 
two points on the portion of the conduit between the 
compressor and the four-way valve are connected by means 
of a bypass, a first heat eXchanger is disposed on the bypass, 
a water heating circuit is provided, a Second heat eXchanger 
is disposed on one Side of the water heating circuit while 
being in a heat eXchange relation with the first heat 
eXchanger, and radiational heat generating means is dis 
posed on the opposite Side of the water heating circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advan 
tages of the present invention will be more clearly under 
stood from the following detailed description taken in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a Schematic diagram showing the construction of 
a heat pump type air conditioning apparatus in accordance 
with a preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a Schematic diagram showing the arrangement 
of a heat pump type air conditioning apparatus in accordance 
with a preferred embodiment of the present invention. 

The heat pump type air conditioning apparatus includes 
the construction of a general heat pump type air conditioning 
apparatus in which a compressor 1, a four-way valve 2, an 
indoor heat eXchanger 3, a pressure reducer 4 for a room 
cooling operation, another pressure reducer 5 for a room 
heating operation, an outdoor heat eXchanger 6, and the 
four-way valve 2 are connected one after another by means 
of a conduit and the four-way valve 2 is additionally 
connected to the compressor 1 by means of a Suction conduit 
7", thus forming a refrigeration circuit. In the general heat 
pump construction, for a heating operation, refrigerant is 
circulated along a pass designated by Solid arrows of the 
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drawing and the indoor heat eXchanger 3 functions as a 
condenser. On the other hand, for a cooling operation, 
refrigerant is circulated along another pass designated by 
phantom arrows of the drawing and the indoor heat 
eXchanger 3 functions as an evaporator. 

Reference numeral 8 designates a bypass. The bypass 8 
connects to each other two points on the portion of the 
conduit 7 between the compressor 1 and the four-way valve 
2. A first heat eXchanger 9 functioning as a condenser is 
disposed on the bypass 8. 

Reference numeral 10 designates a water heating circuit. 
A Second heat eXchanger 11 in a heat eXchange relation with 
the first heat eXchanger 9 is disposed on one Side of the water 
heating circuit 10, means 12 for generating radiational heat, 
Such as a heat radiating coil or radiator, laid under the floor 
of a room is disposed on the opposite Side of the water 
heating circuit 10, and a circulation pump 13 is disposed on 
the water heating circuit 10 at a position between the Second 
heat eXchanger 11 and the radiational heat generating means 
12. In the water heating circuit 10 on which all the above 
described parts are disposed, water is heated in the Second 
heat eXchanger 11 by means of condensation heat generated 
by the first heat exchanger 9, and the heated water is 
circulated toward the radiational heat generating means 12 
by means of the circulation pump 13. 
A water Supply conduit 14 and a hot water discharge 

conduit 15 are respectively connected to the water heating 
circuit 10, So that water is Supplied to the water heating 
circuit 10 through the water supply conduit 14 and water 
heated in the Second heat eXchanger 11 is Supplied through 
the hot water discharge conduit 15 for a bath or other use. 

Reference numerals 16 and 17 designate check valves, 
and reference numerals 18, 19 and 20 designate valves. 

In the heat pump type air conditioning apparatus of the 
present invention, for a heating operation, when the com 
pressor 1 is operated after the valves 18 and 19 are opened 
and the four-way valve 2 is manipulated to allow refrigerant 
to flow in a passage designated by the Solid arrows of the 
drawing, there is reiterated a cycle in the general hat pump 
construction, in which refrigerant is compressed into high 
temperature and high preSSure refrigerant gas in the com 
preSSor 1, the compressed refrigerant is Supplied to the 
indoor heat eXchanger 3 through four-way valve 2, the 
Supplied refrigerant gas is condensed into refrigerant liquid 
in the indoor heat eXchanger 3 functioning as a condenser 
and Simultaneously radiates condensation heat to the room 
air to heat a room in a convectional fashion, the low 
temperature and high pressure refrigerant liquid passes 
through the check valve 16 and is reduced in pressure in the 
preSSure reducer 5 for a heating operation, the refrigerant 
liquid reduced in pressure is evaporated into low tempera 
ture and low preSSure refrigerant gas in the outdoor heat 
eXchanger 6 utilizing the ambient air as a heat Source, and 
the low temperature and low preSSure refrigerant gas passes 
through the four-way valve 2 and is Sucked into the com 
preSSor 1. 

In addition, the high temperature and high pressure refrig 
erant gas heats water flowing through the Second heat 
eXchanger 11 in a heat eXchange relation with the first heat 
eXchanger 9 while passing through the bypass 8, and the 
heated water heats room air by means of the emission of 
radiational heat in a radiational fashion while being circu 
lated through the radiational heat generating means 12. 
Accordingly, Since the room air is heated in both convec 
tional and radiational fashions, the difference in room tem 
perature can be eliminated. 
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4 
During the Simultaneous performance of the convectional 

and radiational heating, if the amount of the radiational heat 
radiated from the radiational heat generating means 12 is 
increased by increasing the degree of the opening of the 
Valve 19 and accordingly increasing the amount of the 
refrigerant flowing through the bypass 8, and the amount of 
the convectional heat is reduced by reducing the amount of 
the refrigerant gas and Simultaneously the number of rota 
tions of a fan (not shown) is reduced, noise is reduced and 
air Stream becomes weak, thereby realizing comfortable 
heating. 
On the other hand, for a cooling operation, when the 

compressor 1 is operated after the valve 18 is opened, the 
valve 19 is closed and the four-way valve 2 is manipulated 
to allow refrigerant to flow in a passage designated by the 
phantom arrows of the drawing, there is reiterated a cycle in 
the general heat pump construction, in which refrigerant is 
compressed into high temperature and high pressure refrig 
erant gas in the compressor 1, the high temperature and high 
preSSure refrigerant gas passes through the four-way valve 2 
and is condensed into refrigerant liquid in the outdoor heat 
eXchanger 6 functioning as a condenser, the refrigerant 
liquid passes through the check valve 17 and is reduced in 
preSSure in the preSSure reducer 5 for a room cooling 
operation, the refrigerant liquid reduced in pressure is 
evaporated in the indoor heat eXchanger 3 functioning as an 
evaporator and Simultaneously absorbS evaporation heat 
from the room air to cool the room air, and the evaporated 
refrigerant gas passes through the four-way valve 2 and is 
Sucked into the compressor 1. 

In addition, during the above-described cooling operation, 
if a portion of the high temperature and high preSSure 
refrigerant gas compressed in the compressor 1 is allowed to 
flow through the bypass 8 and simultaneously water is 
Supplied to the water heating circuit 10, water is heated in 
the Second heat eXchanger 11 in a heat eXchange relation 
with the bypass 8, thereby not only heating the room but also 
generating hot water. At this time, the first heat eXchanger 
functions as a condenser the same as the outdoor heat 
eXchanger 6, So that the condensation of the refrigerant gas 
is performed Sufficiently, thereby improving the cooling 
efficiency. 

Furthermore, the bypass 8 is disposed between the com 
preSSor 1 and the four-way valve 2, water is heated by means 
of the high temperature and high pressure refrigerant gas 
discharged from the compressor 1, thereby improving hot 
water heating efficiency, and Simplifying the piping of the air 
conditioning apparatus in comparison with the conventional 
heat pump type air conditioning apparatus in which a water 
heating bath is disposed behind a four-way valve. 

In accordance with the present invention, convectional air 
conditioning and radiational air conditioning can be per 
formed at the same time, So that the difference in room 
temperature is reduced, noise is decreased and air Stream 
becomes weak, thereby realizing a comfortable heating. 

Additionally, hot water can be generated during a cooling 
operation and a heating operation, water heating efficiency is 
Superior, and heating efficiency is increased due to the 
Superior condensation of coolant gas during a cooling opera 
tion. 

Although the preferred embodiments of the present inven 
tion have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and Substitutions are possible, without departing 
from the Scope and Spirit of the invention as disclosed in the 
accompanying claims. 
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What is claimed is: 
1. A heat pump type air conditioning apparatus con 

Structed in Such a way that a compressor, a four-way valve, 
an indoor heat eXchanger, a pressure reducer for a room 
cooling operation, another pressure reducer for a room 
heating operation, an outdoor heat eXchanger and the four 
way valve are connected one after another by means of a 
conduit, and the compressor is connected to the four-way 
Valve by means of a Suction conduit, characterized in that 
two points on a portion of the conduit between the com 
preSSor and the four-way valve are connected by means of 
a bypass, a first heat eXchanger is disposed on the bypass, a 
water heating circuit is provided, a Second heat eXchanger is 

6 
disposed on one side of the water heating circuit while being 
in a heat eXchange relation with the first heat eXchanger, and 
radiational heat generating means is disposed on an opposite 
Side of the water heating circuit. 

2. The air conditioning apparatus according to claim 1, 
wherein a water Supply conduit and a hot water discharge 
conduit are respectively connected to Said water heating 
circuit at their one side ends. 

3. The air conditioning apparatus according to claim 1, 
wherein Said radiational heat generating means is a heat 
radiating coil or radiator. 
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